Translational control in early sea urchin embryogenesis: initiation factor eIF4F stimulates protein synthesis in lysates from unfertilized eggs of Strongylocentrotus purpuratus.
We have used cell-free translation systems from unfertilized eggs and embryos of the sea urchin Strongylocentrotus purpuratus to analyze the mechanisms limiting protein synthesis in early embryogenesis. Unfertilized egg lysates supplemented with nuclease-treated reticulocyte lysate were stimulated 2-4-fold in incorporation of radioactive amino acid into protein. Thirty-minute zygote lysates supplemented in this way were not stimulated. These results suggested that a component limiting translation in the unfertilized egg lysate was provided by the nuclease-treated lysate and that this component was no longer limiting protein synthesis following fertilization. In view of these results, partially fractionated lysates and individual purified translational components from mammalian cells were tested for stimulation of the unfertilized egg lysate. A 1000000g supernatant devoid of ribosomal subunits also stimulated the unfertilized egg lysate. Thus, the stimulation was not due to the addition of active ribosomal subunits but to soluble elements in the reticulocyte lysate. Of the soluble components tested, only the cap-binding protein complex eIF4F caused a dramatic stimulation of the unfertilized egg lysate (2-3.5-fold). The 30-min zygote lysate was not stimulated by eIF4F or by any of the other components tested, supporting the hypothesis that a block in the translational machinery is removed at fertilization. A rabbit reticulocyte shift assay was used to analyze whether mRNA is limiting in early development. When unfertilized egg lysate was added to the shift assay, there was no shift in radioactivity from 43S to 80S complexes, indicating the unfertilized egg mRNA is not available for translation.(ABSTRACT TRUNCATED AT 250 WORDS)